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Background:  Emergency  department  overcrowding  impacts  patients,  staff,  and  quality  of care,  and  there
is government  pressure  to optimize  throughput  and reduce  waiting  times.  One  solution  for  improving
patient  ﬂow  is  the  emerging  ‘navigator’  role: a nurse  that  supports  staff  in  care  delivery;  facilitating
efﬁcient  and  timely  patient  movement  through  the emergency  department.
Methods:  A  20-week  project  was  implemented  to evaluate  an  emergency  department  nurse navigator
role.  A  controlled  trial was  used.  The  navigator  worked  on  a week-on-week-off  basis,  eight hours  per day,
seven days  per week.  Time-based  and  cost-associated  outcomes  were  compared.
Results: Data  from  nearly  20,000  presentations  during  the trial  period  were  analysed.  All outcomes  were
improved  during  the  ten  weeks  the  Navigator  was  working.  A  slight  improvement  in National  Emergency
Access  Target  compliance  was  shown,  with  an  average  of 4.5  min  per  presentation  saved.  The  labour  cost
associated  with  the time  saved  was  estimated  to  be  $170,000.
Conclusions:  The  results  from  this  study  indicate  that for a relatively  small  investment,  complementary
nursing  roles  such  as  the  navigator  can  impact  emergency  department  patient  ﬂow.  However,  further
studies  are  required  to  determine  optimisation  of the  role.
Relevance  to  practice:  This  study  provides  rigorous  evidence  of the effects  of  a nurse  navigator  role  on
emergency  department  throughput.  Whilst  positive  outcomes  were  demonstrated,  suggesting  a  whole-
of-system  beneﬁt,  the magnitude  of  effect  on  a  per-presentation  basis  was  relatively  small.  Further  studies
are  required  to demonstrate  the  clinical  relevance  of such  roles.
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The cost of Australian acute healthcare is approximately $8
illion each year, rising annually well over the inﬂation rate, mak-
ng government health budgets potentially unaffordable within 20
ears [1]. A major issue for the health system is increasing demand
nd overcrowding of emergency departments (ED) [2], leading to
ccess block (when patients in ED that require admission to hospi-
al have a total ED time greater than 8 h) [3], congesting not only
he ED but overall system operation, and impacting on patients
nd staff [4,5]. In this context, public health services are undergo-
ng considerable change including reshaping their models of care
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delivery and, in some cases, redesigning or redesignating existing
services and building new facilities.
One area that has received a sharp focus from government, in
terms of its effectiveness and efﬁciency, is the ED, which has been
criticised because of escalating costs and ineffective management
of throughput, resulting in long delays in admission to ED and
long waiting times for patients. Furthermore, temporary closures
at times of high demand, often referred to as ambulance bypass,
have resulted in patients being to be transferred to other facili-
ties for emergency treatment. However, in Queensland this is no
longer allowed [6]. This means that when an ambulance arrives at
an ED that is at capacity, there is usually a delay in ofﬂoad from the
ambulance trolley to an ED treatment area. This is referred to as
ambulance ramping [7,8].
In Queensland, the demand for emergency services has been
compounded by the relatively rapid population growth, particu-
larly in the south east corner. At the time of this study there was
mounting pressure from the federal government’s National Emer-
rgency Nursing Australasia. This is an open access article under the CC BY-NC-ND
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ency Access Target (NEAT) to improve throughput in ED; with a
arget set for December 2015 to achieve ED discharge within 4 h
or 90% of ED presentations [9]. At a Queensland state level, the
overnment’s Blueprint for Better Healthcare in Queensland [10]
utlines structural and cultural improvements, including reitera-
ion of the Metropolitan Emergency Department Access Initiative
hat aims to improve patient access to ED. At a local level, The Prince
harles Hospital (TPCH) Emergency Medical Services (EMS) – the
etting for this study – continues to expand rapidly, having tran-
itioned to co-located adult and paediatric services. Presentations
ave increased in absolute numbers from less than 13,000 in 2006
o 72,400 (adult and paediatric) at the time of this study in 2014,
nd with respect to case mix  and complexity.
Hospital and ED overcrowding is recognised as an increasing
roblem [11] that results in adverse effects upon patients and staff
like [12–14], and upon the quality of care delivered [15–18]. ED
rowding has been linked to staff stress [5], decreased staff satis-
action and retention [12], prolonged inpatient length of stay (LOS)
12,13] and ﬁnancial implications [19,20]. Access block has been
inked to increases in ED and hospital LOS, ambulance diversion,
orbidity and mortality [4,5,12]. Many factors attributed to ED
ed-block are hospital- or district-wide issues outside ED staff’s
ontrol. However, addressing these issues with innovative strate-
ies can facilitate whole-system ﬂow.
When considering whole-system ﬂow within a health district,
here are several variables that impact on ED patient ﬂow. Primar-
ly, ﬂow can be considered in terms of supply and demand. The
atter is mainly dependent on the number of people presenting to
D as ‘walk-ins’ or via ambulance, whereas the former is dependent
n the size of the ED and what capacity it is operating at, as well
s onward availability of hospital beds. ED congestion is a func-
ion of many factors: both internal and external [21], which may
e explained further using the Input-Throughput-Output model
eveloped by Asplin et al. [22]. Input factors relate to demand,
hereas throughput factors are related ED and hospital provision
f care processes e.g. diagnostic services, stafﬁng; and output fac-
ors are related to post-ED ongoing care of the patient e.g. hospital
dmission, transport services. Furthermore, all factors are subject
o other extraneous factors such as ﬂuxes in local population e.g.
ajor events, seasonal variation, and policy changes [21].
Whilst it is difﬁcult to control the number of ED walk-in or
mbulance presentations, it may  be possible to improve the ﬂow
f presentations by attending to the needs of patients presenting
o ED in a timely manner. One way that this has been addressed
s via the emerging role of the ED Navigator, a nurse that mon-
tors and facilitates patient movement through the department
y supporting staff in their delivery of care, and facilitating the
atient’s journey throughout the ED to ensure that it is as efﬁ-
ient and timely as possible. Introduction of a 24-h Navigator role
as attributed with being one of several initiatives in Western
ustralian Health’s successful attainment of NEAT targets in its
our Hour Rule Program, reportedly improving their performance
y “about 15% overnight” through their monitoring of the time-
ine of every patient and avoiding time wastage by encouraging
imely bookings, referrals, decision making and transfer/discharge
f patients [23]. However, ‘navigator’ was a collective term applied
o several different roles, such as ED Operations Manager and ED
atient Flow Coordinator that were developed independently at
ach hospital [24]. Unfortunately, an independent review of the
our Hour Rule Program found that the role caused stress within
he ED environment, including allegations of bullying behavior. It
as recommended that the role be re-examined and clearly deﬁned24]. In Queensland, a role similar to the Navigator, in that it aims
o improve patient ﬂow, has been implemented in some EDs: the
linical Initiatives Nurse (CIN) [25]; the stated primary purpose of
hich is to improve Patient Off Stretcher Time (POST), patient ﬂow Nursing Journal 20 (2017) 114–121 115
through ED, handover processes, and to provide care to patients
in the ED waiting room when required [26]. While the CIN role is
purported to have achieved timely intervention and a reduction
in did-not-wait rates [27], the position does vary in role descrip-
tion and execution [28], with little evidence regarding associated
outcomes [29], albeit some anecdotal evidence suggesting that the
position has assisted in the reduction of wait times [28]. A key char-
acteristic is that the CIN is generally assigned to the front end of
the department, initiating treatment before patients are seen by
medical staff [29].
The navigator role requires an experienced ED nurse who is
cognisant of ED processes. Navigators contribute actively to the
movement of patients through the department by monitoring
patient timelines and ﬂagging a patient who  is approaching their
time limit for each stage or who  appears to have stalled in the
process, and helping to identify and troubleshoot in crisis areas.
They undertake a diversity of time-consuming tasks such as co-
ordinating bookings and patient transfers to available beds (from
triage to ED/from ED to inpatient areas), tracking down informa-
tion for those patients whose status was unclear in the admission
process, and facilitating referrals and requisite decision-making. By
acting as an assistant in this manner they promote the movement of
patients through the department while allowing the team leaders
to focus on the overall directing of ﬂow. While various government
reports are available, they tend to detail implementation of the role
without supportive evidence and in the absence of valid controls.
This lack of peer-reviewed research studies evaluating the navi-
gator role highlights a gap in current knowledge and the need to
gather rigorous evidence regarding this emerging role.
Background
Funding was  obtained for a project to implement and evalu-
ate a nurse navigator role within a Queensland ED. In this project,
the role of the Navigator was to monitor patient timelines, ﬂag-
ging those approaching target times or stalled processes, identify
and troubleshoot crisis areas, undertake time-consuming tasks e.g.
co-ordinate bookings/patient transfers, update patient informa-
tion, and facilitate referrals and decision-making; thus assisting
patients’ movement through ED while allowing team leaders to
focus on overall ﬂow. As this was a new role, although discussions
were held with the Navigators about the role intentions, no speciﬁc
training was  provided. It was anticipated that the role would evolve
during the course of the project. This paper presents the results of
time-based and cost-related outcomes associated with the project.
Aim
Within an adult ED setting, the primary aim of this study was to
objectively assess the effects of a Nurse Navigator role on NEAT and
other measurable time-based outcomes. The secondary aim was to
estimate the labour cost of any time saved associated with the role.
Methods
Design
This study employed a controlled trial design. Ethical approval
was received from the hospital research ethics committee (ref:
HREC/14/QPCH/23).
Setting and sampleThe setting for this study was a major tertiary referral hospital
in Brisbane, Australia. The hospital has 630 beds and provides a
broad range of specialties, including co-located paediatric and adult
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mergency services. The study was conducted in its adult ED, which
urrently manages approximately 70,000 presentations annually.
t the time of the study, the department had employed nurses in
he CIN role for around two years.
The duration of this project was determined by the funding
vailable for the Navigator trial (10 weeks), which in turn deter-
ined the number of ED presentations included in the study. Thus,
 priori sample size calculations were not undertaken. However,
ost hoc analysis on the primary outcome measure (NEAT) revealed
hat the study was sufﬁciently powered ( = .05,  = .82).
ntervention
A supernumerary ED Nurse Navigator role was implemented
n a week-off-week-on basis for a 20-week period during
ay–November 2014. The rationale for this approach was to reduce
he potential for confounding variables such as stafﬁng to bias the
esults. During intervention weeks, one Navigator worked eight
ours per day, during the peak activity period of 12.30–20.30.
he Navigator role was shared between two senior Clinical Nurses
Queensland Health nursing grade 6.4). Navigators were identiﬁed
y their bright pink shirts, which were labelled ‘Nurse Navigator’.
ata collection and analysis
All patient- and time-based data were retrieved from the hospi-
al’s ED Information System (EDIS) for all ED patients that presented
uring the 20-week trial period. Cost data attributed to each patient
resentation was provided by the health service district’s Clinical
osting and Reporting/Health Funding and Analysis unit. Data were
mported into a statistics software package (SPSS version 23) for
nalysis. Statistical signiﬁcance was set at p < .05. Letters of com-
laint or compliment during the data collection period were also
eviewed.
esults
ample
Raw data were retrieved from EDIS for all patients that pre-
ented to the ED from 26 May  to 12 October 2014. After data
leaning, 19773 presentations were analysed. The mean age of
he sample was 50.3 years (SD 22.4) and the majority was female
52.7%, n = 10421). In terms of presentation numbers, the busiest
ay of the week was Monday (n = 3055, 15.5%) and the quietest was
hursday (n = 2626, 13.3%), and 38.6% (n = 7634) arrived by ambu-
ance. Just over half of all presentations were in triage category 3
n = 10175, 51.5%).
Sample characteristics were compared between the two  10-
eek periods on days when the Navigator was either working or not
orking (see Table 1). Although slightly more patients presented on
ays when the Navigator was on shift (50.3%, n = 9951), there were
o statistically signiﬁcant differences between the two cohorts.
hi square tests were used to compare differences in dichoto-
ous categorical variables. Although ED length of stay was skewed
owards shorter times, the t-test was used to analyse differences in
ontinuous time-based variables, as it is robust for non-normally
istributed large samples [30].
riterion-based performance indicators
Within ED, there are two main criterion-based targets: a 4-h
D discharge target (NEAT), and a 2-h target for consultation refer-
al for patients likely to be admitted to hospital. The Chi-square
est (with Yates Continuity Correction for 2 × 2 tables) was used
o analyse differences between weeks when the Navigator was Nursing Journal 20 (2017) 114–121
working or not (see Table 2). When the Navigator was working,
although the percentage differences were not large, statistically
signiﬁcantly more patients met  NEAT [X2 (1, n = 19773), p = .003]
and the 2-h referral target [X2 (1, n = 8878), p = .036], although the
effect sizes were small (phi = .02 and .02, respectively). Considered
in terms of relative risk reduction, the risk of NEAT not being met
was increased by 5.1% when the Navigator was not working. In
terms of numbers needed to treat, for every 49 ED presentations
when the Navigator was  working, one case of NEAT not being met
would have been prevented. When access blocked presentations
were excluded from the analysis, the percentage of presentations
meeting NEAT improved by around 5% in both groups.
Overall, a NEAT time of less than 4 h was met in signiﬁcantly
more presentations that were discharged home (67.4%) compared
to those admitted to hospital (32.6%) [X2 (1, n = 19771), p < .001,
phi = −.31]. For both groups, statistically signiﬁcantly more presen-
tations met  the 4-h target on days when the Navigator was  working
[discharged presentations: X2 (1, n = 10901), p = .003, phi = −.03;
admitted presentations; X2 (1, n = 8870), p = 0.036, phi = −.03].
Time-based performance indicators
Differences in time-based performance indicators were ana-
lysed using t-tests and are shown in Table 3. The Navigator reduced
ED time intervals at all stages of the patient journey, with the excep-
tion of the time between patient readiness for discharge to actual
discharge on which there was  no effect.
Ambulance ramping
Of the 7634 patients that presented by ambulance, 24.8%
(n = 1892) recorded a pre-ED wait time (ramp time) prior to han-
dover to the Triage Nurse. The mean ramp time was 33.6 (SD 31.5)
minutes and ranged from 1 to 202 min  (IQR 11–46 min). Slightly
fewer ambulance presentations were ramped on Navigator days
(47.6%, n = 901) and mean ramp time was signiﬁcantly shorter
[mean difference 7.55, SE 1.43, 95% CI 4.76-10.35; t (1876) = 5.30,
p < .001]. However, this statistically signiﬁcant difference was
attributable to the category 3 presentations (see Table 4). Although
the mean ramp time was over two  minutes and eight minutes
shorter in triage category 2 and 4 patients, respectively, these dif-
ferences did not reach statistical signiﬁcance. (Differences in triage
categories 1 and 5 were not analysed as the groups were small: n = 2
and 4, respectively.)
Time to treatment
The mean time from ED presentation until the patient was  seen
by a treating physician was 63.4 min  (SD 61.9, n = 19633). On days
when the Navigator was  working, the time until the patient was
seen was signiﬁcantly reduced by around two minutes [mean dif-
ference 2.07 min, SE = .88, 95% CI .33-3.79, t (19631) = 2.34, p = .02].
Time to ﬁrst referral
A total of 8878 presentations were referred to other special-
ists or services prior to their ED discharge. Although a signiﬁcant
number of presentations were referred to more than one special-
ist/service, the time between ED arrival and the time of the ﬁrst
referral was used to standardise comparisons. The mean duration
from arrival to ﬁrst referral was  119.0 min  (SD 98.5, IQR 46–167,
n = 8878). Time to ﬁrst referral was  signiﬁcantly less on days when
the Navigator was working compared to other days [mean differ-
ence 5.06 min, SE 2.09, 95% CI .96–9.16; t (8876) = 2.42, p = .016].
Of this group, 64.8% (n = 5756) was  admitted to hospital, with a
signiﬁcantly shorter time to ﬁrst referral in the Navigator group
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Table  1
Sample characteristics.
Sample characteristics Navigator days Signiﬁcance
p
Off On Total
Total
n (%)
9822 (49.7)
(100)
9951 (50.3)
(100)
19773 (100%)
(100%)
Mean age (SD) 50.5 (22.5) 50.0 (22.4) 50.3 (22.4) .085
Gender
n  (%)
M 4624 (49.4)
(47.1)
4728 (50.6)
(47.5)
9352 (100)
(47.3)
.54
F  5198 (49.9)
(52.9)
5223 (50.1)
(52.5)
10421 (100)
(52.7)
Ambulance
presentation
n  (%)
Yes 3761 (49.3)
(38.3)
3873 (50.7)
(38.9)
7634 (100)
(38.6)
.371
No 6061 (49.9)
(61.7)
6078 (50.1)
(61.1)
12139 (100)
(61.4)
Triage category
n (%)
1 67 (49.6)
(0.7)
68 (50.4)
(0.7)
135 (100)
(0.7)
.153
2 1394 (49.6)
(14.2)
1414 (50.4)
(14.2)
2808 (100)
14.2)
3  5130 (50.4)
(52.2)
5045 (49.6)
(50.7)
10175 (100)
(51.5)
4  2700 (48.3)
(27.5)
2893 (51.7)
(29.1)
5593 (100)
(28.3)
5  531 (50.0)
(5.4)
530 (50.0)
(5.3)
1061 (100)
(5.4)
Table 2
Criterion-based targets.
Target Navigator Days Signiﬁcance p
NEAT Off On
All presentations
n = 19773
Not met% (n) 39.8 (3914) 37.8 (3762) .003
Met%  (n) 60.2 (5908) 62.2 (6189)
Non-access blocked
presentations
n = 18268
Not met% (n) 34.7 (3145) 32.8 (3026) .007
Met%  (n) 65.3 (5908) 67.2 (6189)
Admitted to hospital
n = 8870
Not met% (n) 56.7 (2468) 54.5 (2461) .036
Met%  (n) 43.3 (1884) 45.5 (2057)
Not  admitted to
hospital n = 10901
Not met% (n) 26.4 (1446) 23.9 (1299) .003
Met%  (n) 73.6 (4024) 76.1 (4132)
First  referral within 120 min
All referred
presentations
n = 8878
Not met% (n) 50.4 (1897) 49.6 (1868) .036
Met%  (n) 48.1 (2460) 51.9 (2653)
Table 3
Time-based performance indicators.
Time intervals (minutes) Navigator Mean, median, n Mean difference
(95% CI)
Signiﬁcance p
OFF ON
Ambulance ramp time 37.19, 29,
991
29.63, 22,
901
7.65
(4.89−10.41)
<0.001
Arrival until seen by treating clinician 64.42, 45.5,
9750
62.36, 42
9883
2.06
(.33−3.79)
0.020
Arrival to ﬁrst referral 121.62, 109,
4357
116.56, 105,
4521
5.06
(.96−9.16)
0.016
Arrival to ready to depart 216.65, 194,
9822
212.11, 190,
9951
4.55
(1.00−8.10)
0.012
Ready to depart to actual depart 30.27, 1,
9822
30.43, 1,
9949
−.16
(−2.17-1.85)
0.877
ED length of stay 247.07, 214,
9826
242.54, 210
9949
4.53
(.12−8.94)
0.044
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Table 4
Ramp time by triage category.
Triage category Ramp time min Mean (n) Difference
Navigator off Navigator on Mean difference (min), 95% CI Signiﬁcance p
2 26.70 (56) 24.27 (66) 2.42, −7.45−12.30 .623
3  38.06 (868) 30.28 (753) 7.79, 4.77−10.81 <.001
4  35.26 (65) 28.86 (78) 8.40, −2.25−19.06 .121
Table 5
ED length of stay by triage category.
Triage category ED length of stay (min): all presentations ED length of stay (min): Non-access blocked
Navigator Off
(SD, n)
Navigator On
(SD, n)
Signiﬁcance
p
Navigator Off
(SD, n)
Navigator On
(SD, n)
Signiﬁcance
p
1 238.4
(203.2, 67)
227.5
(163.7, 68)
.773 193.3
(137.1, 61)
196.8 (124.5, 63) .885
2  303.2
(192.2, 1394)
300.3
(190.0, 1414)
.684 245.5
(108.0, 1203)
242.6 (108.4, 1225) .503
3  264.8
(157.8, 5130)
258.8
(157.8, 5043)
.057 228.8
(103.9, 4660)
224.2
(101.7, 4618)
.032
4  201.5 200.9 .861 185.2
(92.7, 2601)
184.7
(93.6, 2790)
.851
159.9
(90.5, 528)
154.3
(92.3, 518)
.320
c
C
T
r
n
w
9
d
3
o
E
1
t
2
(
s
E
a
t
p
c
t
w
e
a
4
w
Q
f
N
s
Table 6
Complaints and compliments.
Navigator off Navigator on
Total complaints 51 (62.2%) 31 (37.8%)
Access complaints 11 (78.6%) 3 (21.4%)(128.6, 2700) (129.5, 2893)
5  161.8
(93.6, 531)
163.5
(110.2, 530)
.778 
ompared to the remainder [mean difference 6.80 min, SE 2.53, 95%
I 1.84-11.76; t (5754) = 2.03, p = .007].
ime until ready for departure
The mean time from triage presentation until the patient was
eady for ED departure was 214.4 min  (SD 127.3, IQR 129–265,
 = 19,773). On days when the Navigator was working patients
ere ready signiﬁcantly sooner [mean difference 4.56 min, SE 1.81,
5% CI 1.00-8.10; t (19711) = 2.51, p = .012]. On average, patients
eparted from ED half an hour after they were ready to leave (mean
0.3 min, SD 72.2, n = 19,771). There was no signiﬁcant difference
n days the Navigator was working.
D length of stay
The mean ED length of stay was 244.8 min  (SD 158.2, IQR
41–306, n = 19771). ED LOS was signiﬁcantly shorter on days
hat the Navigator was working [mean difference 4.53 min, SE
.25, 95% CI .12–8.94; t (19769) = 2.01, p = .044]. However, 1503
7.6%) presentations were access blocked i.e. their ED length of
tay was greater than eight hours. With this group excluded, mean
D length of stay was 212.4 min  (SD 103.5, IQR 136–275). When
ccess blocked presentations were excluded, this difference fell
o 3.67 min  but was statistically more signiﬁcant [t (18266) = 2.40,
 = .017].
Further analysis of time-based indicators according to triage
ategory revealed that ED length of stay was shorter in all
riage categories, except category 5, on days when the Navigator
orked. In the largest category (category 3, n = 9728) the differ-
nce approached statistical signiﬁcance (p = .057). However, when
ccess blocked presentations were excluded from the analysis, the
.59 min  difference (SE 2.16, 95% CI .40–8.77) found in category 3
as statistically signiﬁcant [t (9276) = 2.15, p = .032]. See Table 5.
uality indicatorsAlthough this study did not set out to investigate patient satis-
action, as it is unlikely that patients would have been aware of the
avigator role, complaints and compliments received during the
tudy were reviewed. Of the total number of complaints receivedCommunication complaints 7 (50%) 7 (50%)
Compliments 24 (55.8%) 19 (44.2%)
(n = 82), two thirds related to patient presentations when the Nav-
igator was  not working. There were 14 complaints about access
but less than a quarter of these related to patient presentations
on days when the Navigator was  working (see Table 6). Slightly
more compliments were received relating to presentations when
the Navigator was not working.
Cost-beneﬁt analysis
A simple cost-beneﬁt analysis was  undertaken. In ED, the cost
of each presentation is calculated based on a matrix of three fac-
tors: i) ED triage category; ii) primary diagnosis, and iii) whether
the patient was admitted to hospital or not; which comprise the
Urgency Related Group (URG). Over the 20 weeks of the project,
19717 presentations were categorised to 115 different URGs. The
largest group was URG 58 (triage category 4; injury presenta-
tion; not admitted; n = 1926; 9.8%). The top 10 URGs are shown in
Table 7. The Mann-Whitney U test was used to examine differences
between the number of presentations by URG when the Navigator
was working or not. No statistically signiﬁcant difference was found
(p = .77).
Seven eight-hour shifts per week, from Monday to Sunday, at
clinical nurse grade 6.4 [2014 Queensland Health fortnight (76 h)
rate = $3,326.90 = $43.775/hour] were costed for the 10 weeks
when the Navigator was  working. This was  the only direct ﬁnancial
cost that was incurred. The cost of the Navigator was calculated as
follows:
Cost = [(5 × 8-h days (Mon-Fri) = 40 h = $1751) + (1 × 8-h day
plus 50% penalty rate (Saturday) = 8 × 1.5 h = 12 h = $525.30)
+ (1 × 8-h day plus 75% penalty rate (Sunday) = 8 × 1.75 h = 14 h
= $612.85)] × 10 (weeks) × 1.3 (30% standard on-costs) = $37,559.
Based on the actual labour costs attributed to each patient
episode, a dollar cost per ED minute was calculated for each pre-
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Table  7
Top 10 URGs.
URG Triage
category
Presenting
diagnosis
Admitted to
hospital
Average labour
cost per minute
(AUD)
Total number of
presentations
(Navigator
off/on)
Percentage of
total sample
(cumulative
percentage)
58 4 Injury No $4.48 1926 (931/995) 9.8 (9.8)
24  3 Circulatory system, endocrine, nutritional, metabolic illness Yes $2.08 1349 (658/691) 6.8 (16.6)
16  2 Circulatory system, endocrine, nutritional, metabolic illness Yes $4.04 1105 (548/557) 5.6 (22.2)
23  3 Digestive system illness Yes $2.78 1031 (512/519) 5.2 (27.4)
50  3 Injury No $4.30 956 (475/481) 4.8 (32.3)
73  Did not wait No $18.79 796 (402/394) 4.0 (36.3)
27  3 Respiratory system illness Yes $2.39 769 (385/384) 3.9 (40.2)
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entation. The cost per minute was multiplied by the average time
aved per presentation (4.53 min) during the weeks when the Nav-
gator was working. Based on an average saving of 4.53 min  per
atient on Navigator weeks (n = 9917) the estimated cost of the
aved labour time was $211,783. Subtracting the cost to employ the
avigator, the resultant saved labour time cost over the 10 weeks
as estimated at $174,224. By applying the same logic to the pre-
entations during the weeks when the Navigator was  not working
n = 9796), if the Navigator had been working, and had saved an
verage of 4.53 min  per patient, then a further $160,282 in labour-
ime costs could have been saved. Again, subtracting the cost of
mploying the Navigator, the potential labour cost for the 10 weeks
s estimated to be $122,723. Thus, if a Navigator had been employed
or the duration of the 20-week project, the cost attributable to
abour time saved is estimated to be $296,947, which equates to
14,847 per week or $2121 per day.
iscussion
Although there are some reports in the literature of similar ED
oles to the Navigator investigated in this study, we have found
o other studies that have attempted to measure their effect. This
tudy has produced statistically signiﬁcant reductions in ED patient
ourney times. However, interpretation of statistical signiﬁcance
hould be treated cautiously since large samples, such as that used
n this study, will almost always demonstrate statistically signif-
cant differences [31] therefore the difference between the two
roup means (absolute effect size) should be considered carefully
n terms of its clinical importance. In this study, an absolute effect
f 4.5 min  was achieved. Whilst the average time-saved per presen-
ation was relatively small, it is argued that its clinical signiﬁcance
s in its multiplication across thousands of presentations, as an
ndicator of overall improved efﬁciency.
Several other factors should be considered when interpreting
he results of this study. First, is the length of time (8 h) of the Nav-
gator shift. If the hours were to be increased − perhaps to 16 h or
ore − then the time-saving effect would very likely be magniﬁed.
urther research is needed to establish the number of Navigator
ours, and at what time(s) of day, time-saving beneﬁt would be
ptimised. In this study, in terms of time-saved, it is clear that the
avigator had greatest effect on the early stages of the patient ED
ourney, including reduction in the number of ramped cases and the
amp wait time. However, at each end of the Navigator’s shift there
ere some presentations that were unlikely to have been directly
ffected to any great extent i.e. those whose presentation occurred
rior to the shift commencing and were in the latter half of their
D journey, and those at the end of the shift that were at the start
f their ED journey. Overall, however, it is contended that there
ould have been some degree of forward ﬂow effect as a result of
he Navigator’s activity; but this is very difﬁcult to estimate.No $2.71 754 (380/374) 3.8 (44.1)
No $3.00 633 (357/276) 3.2 (47.3)
Yes $2.81 598 (298/300) 3.0 (50.3)
Second, is the high turnover of the ED. In the department in
which the study was undertaken there were 55,788 presentations
in 2015. The average labour cost per minute, for all presentations
during this study, was $4.17 per minute. If an average 4.53 min was
saved per presentation, it would represent a total labour cost of
just over one million dollars over the course of a year. Of course,
the cost of employing a navigator seven days per week would need
to be subtracted. Thus, at 2015 rates, if a Navigator was employed
8 h per day for the whole of 2015 (cost $154,426), the equivalent of
around $900,000 in labour cost may  have been saved.
Third, is the effect of the individual nurses in the Navigator role.
In this study, two  senior clinical nurses shared the role. Each had a
uniquely different personality and approached the role somewhat
differently. In particular, the way  they engaged with members of
the multidisciplinary team would have had an inﬂuential effect
on the processes they were trying to inﬂuence. Equally, there
were some staff − mostly nurses − that were not fully support-
ive of the role and were resistant to attempts by the Navigator
to help improve throughput. In part, this may be attributed to
individual personalities, although it is evident from our qualita-
tive ﬁndings that some staff felt their chain of command was
being challenged and others felt somewhat harassed or criticised
for underperforming [32]. In an already time-pressured environ-
ment, managing interpersonal relationships can be challenging,
however clinical concerns should always take precedence and this,
along with the preservation of the usual chain of command, should
help to alleviate feelings of harassment or even bullying as has
been reported anecdotally in some departments where patient-
ﬂow roles have been introduced [23]. Roles such as the Navigator
work best when relationships are perceived as collaborative and
provide assistance to improve system ﬂow, rather than using a
punitive approach.
The primary purpose of the Navigator role is to enhance ED
throughput, thus impacting on NEAT times. In this study, although
ED length of stay was  shortened when the Navigator was  working,
the overall impact on NEAT performance was only marginal, and
it is estimated that only one more patient per every 49 presenta-
tions met  the 4-h NEAT time when the Navigator was  working.
This may in part be due to the inﬂuence of hospital occupancy
on ED throughput. Our data suggest that the Navigator impacts
patient ﬂow most at the early stage of the patient’s journey, with
the effect reducing as ED length of stay increases. Forward ﬂow
through the ED may  be affected by external factors, such as hos-
pital bed occupancy, even though the patient may be ready for
discharge, and it is argued that better hospital bed management is
needed [33]. For example, in a Canadian study, ED LOS was  reported
to increase extensively when hospital occupancy exceeded a 90%
threshold [34]. An Australian study of access blocked ED patients
suggests that the relationship may  be reciprocal [5]. In this ret-
rospective cohort study, access-blocked patients were found to
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ave a signiﬁcantly longer hospital length of stay. However, fur-
her work is needed for such comparisons using matched controls.
n Queensland, Australia, a relatively recent study investigated the
elationship between NEAT and access block [35]. In their 5-year
etrospective analysis of 30 EDs it was found that although NEAT
nd access block were positively correlated, the relationship was
omplex, with access block peaks and NEAT non-compliance peaks
ccurring at different times. Furthermore, the variance was sig-
iﬁcantly different for admitted and non-admitted patients, and
EAT non-compliance was more strongly associated with larger
ospitals.
In this study, NEAT compliance rates for patients admitted to
ospital and those not admitted was found to be 32.6% and 67.4%,
espectively, which are similar to those reported in a recent 4-year
ational retrospective study of NEAT times [36]. In that study, it
as concluded that there was no mortality beneﬁt associated with
ncreasing total and admitted NEAT compliance above 83% and
5%, respectively. The ideal NEAT compliance rate would optimally
econgest EDs whilst minimising the potential harm to patients by
ushed or suboptimal treatment [36]. In our study, the focus of the
avigator role was more on initiating actions, or restarting stalled
ctions, as opposed to encouraging staff to perform activities more
uickly. Rather than harming the patient, this focus reduces the
otential for suboptimal care by helping to ensure it is managed in
 timely manner.
imitations
There are several limitations to this study. First, the accuracy of
he data entered into EDIS is subject to human error and cannot be
alidated; however the magnitude of the dataset and the week-on-
eek-off implementation of the Navigator role will have helped to
nsure that any data entry errors were equally distributed. Second,
s noted above, the effectiveness of the Navigator role is strongly
nﬂuenced by the experience and personality of its incumbent. The
wo Navigators in this study were highly experienced ED nurses
hat had been working in the ED for a substantial period of time,
nd less experienced nurses that are not as familiar with a par-
icular ED environment and system may  have less success. Third,
here are many extraneous variables in the ED setting that can inﬂu-
nce patient ﬂow and are outside the locus of control of the ED, for
xample wait times for investigations such as MRI  scans. These fac-
ors were not recorded and therefore it is possible that there were
ther confounding variables, in either group, that may  have affected
utcomes.
Finally, it is important to note that labour cost can only be
ecreased by reducing staff hours, and it would be unrealistic to
uggest doing so on the basis of this cost analysis. Another area for
onsideration is the potential cost-saving associated with reduced
mbulance ramp times, as well as in terms of efﬁciencies for the
mbulance service. We  did not have access to ambulance service
ata to calculate this cost, but this is an area for future research.
onclusions
The results from this study indicate that for a relatively small
nvestment, complementary nursing roles such as the Navigator
an impact upon ED patient ﬂow. However, it is important to appre-
iate that the Navigator role is not directly associated with patient
are; rather, by working with all ED staff, their impact is rippled
hroughout the whole department. Thus, when time-saving is con-
idered on an average per patient basis it reﬂects a whole of system
eneﬁt. Further studies are required to determine optimisation of
he navigator role.
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